Singlet oxygen induced single-strand breaks in plasmid pBR322 DNA: the enhancing effect of thiols.
The biologically occurring thiols, glutathione, cysteamine and cysteine, significantly enhance the single-strand breaks in plasmid pBR322 DNA induced by singlet molecular oxygen (1O2) generated by the thermodissociation of the endoperoxide of 3,3'-(1,4-naphthylidene)dipropionate. The enhancing effect was also observed with chemically related sulfhydryl compounds but not by disulfides. In contrast, dihydrolipoate and its disulfide lipoate protected the plasmid DNA. Metal chelators as well as superoxide dismutase or catalase had no effect, whereas mannitol or sodium azide, decreased the thiol-1O2-induced strand breaks. It is concluded that the observed effects are mediated by reactive oxidation products arising from the 1O2-oxidation of thiols.